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50a Sunday, February 16, 2014protein, was originally thought to function only as a proton channel.
Recently, M2 has been shown to aid in viral budding and interact with
cholesterol when facilitating budding. In order to investigate the interaction
of M2 with cholesterol, a construct containing residues 22-60, named
M2TMC, was reconstituted into various detergent micelles and lipid bilayers
with varying amounts of cholesterol, and studied using EPR spectroscopy.
Specifically, four sites of the peptide were studied using CW EPR, I42,
L46, I51 and F55. This study showed that the relative populations of the
two distinct conformations change depending on the amount of cholesterol
present in the lipid bilayer. Supplementary to CW EPR, DEER was per-
formed on three sites, F48, I51 and F55, to measure inter-spin-label
distances.
Specifically, this study showed that as the amount of cholesterol in the lipid
bilayer increased, a higher population of the peptides populated an ‘‘immo-
bile’’ conformation. By fitting these multicomponent CW EPR spectra, exact
changes in the relative population of the two states could be quantified.
Regarding membrane topology, it was shown that this immobile conformation
has spin-labeled that are further away from the membrane surface. DEER
studies further showed that each conformation had distinct inter-spin-label
distances.
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KCNE1 is a single-transmembrane protein found in heart that modulates the
activity of the KCNQ1 voltage-gated potassium channel. KCNE1 is very
important for proper cardiac function. However, the structure of KCNE1 in a
more native membrane environment is not completely understood. Site-
directed spin labeling (SDSL) electron paramagnetic resonance (EPR)
spectroscopy has emerged as a well-established method to study the structural
properties of membrane proteins. In this study we have used continuous wave
EPR and pulsed EPR techniques in combination with the SMA-Lipodisq nano-
particles based sample preparation to obtain more accurate and precise EPR
data to answer pertinent structural questions on KCNE1. CW-EPR and
DEER data were collected on several single and double spin labeling sites on
KCNE1 in micelles, proteoliposomes and lipodisqs. We obtained a significant
improvement in the quality of EPR measurements in lipodisq samples
compared to proteoliposomes. The structural and dynamic properties of
KCNE1 will be discussed.
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SH3 domains are highly involved in signal transduction and cellular localiza-
tion. The N-terminal SH3 domain of Drosophila adaptor protein Drk is found
to be marginally stable, exchanging between folded and unfolded states under
non-denaturating conditions. The high unfolded state population makes DrkN
SH3 a useful model system to study the physical polymeric properties of
disordered protein states and to advance the understanding of the mechanism
of protein folding.
Single-molecule techniques have the unique capability to resolve popula-
tions of protein conformations and also the rates of exchange dynamics
among them. Here, single-molecule Fo¨ster resonance energy transfer
(smFRET) is performed in order to study the conformational distribution
and dynamics of the DrkN SH3 domain, using fluorophores attached to
two cysteines mutated at the N- and the C-termini of the 61amino acid
chain. Freely-diffusing proteins in diluted solutions give rise to fluorescence
bursts which can be quantitatively characterized. Multiparameter fluores-
cence analysis reveals two populations with different end-to-end distances,
attributed to the folded and unfolded states coexisting under normal condi-
tions. Conformational populations and internal chain dynamics are measured
in both physiological and non-physiological conditions in order to under-
stand the role of solvent-protein interactions for the structural stability.
Fluorescence correlation spectroscopy (FCS) and FRET-FCS are appliedto investigate local chain dynamics and the inter-conversion kinetics be-
tween the ordered and disordered conformations of DrkN SH3 in different
solvent conditions.Protein Conformation
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Proteins participate in various cellular processes in their monomeric and olig-
omeric states. Their structural stability and interaction capability are impor-
tant for their efficient functioning in oligomeric state. Identification of
residues important for those interactions remains a problem. Here, we model
proteins as network with amino acid residues being the nodes of the network
and proximity (both bonded and non-bonded interactions) between residues
are the edges. Network studies of proteins have shown that active sites and
functionally important residues in monomeric proteins can be identified. In
the current work we use Network Analysis (NA) for identifying important res-
idues in our interacting protein database, FLIPdb. We adapted a coarse
grained approach to construct network by connecting Cm atoms of amino
acid residues within 9 A˚ distance. Analysis of network centrality parameters
such as degree, closeness, and betweeness indicate that the network character-
istics of residues involved in quaternary interactions (particularly those
functionally-linked) are differentiable from the network characteristics of
other residues.
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Translocase channels deliver proteins across membranes within living cells.
Many classes of these translocases have narrow pores that require substrate
unfolding. Additionally, transport is known to be highly directional. These
energy intensive processes of course require the consumption of an energy
gradient. The conformation of the translocating chain is likely critical to
these mechanisms; however, these areas are largely unexplored due in
large part to the lack of appropriate biophysical models. Presently, we
use anthrax toxin as a tractable model to study translocation. The toxin
is comprised of a channel, called protective antigen (PA), which translo-
cates its two substrates, lethal and edema factors (LF and EF, 90kDa
each), across a host cell’s endosomal membrane. Using planer lipid bilayer
electrophysiology, we have demonstrated the translocation of full length
LF, EF, and the N-terminal domain of LF (LFN : LF residues 1-263)
via the PA oligomer. Translocation is driven by a membrane potential
(Dc) or proton gradient (DpH), albeit the latter is likely more physiolog-
ical. Here we report single-channel and ensemble studies of translocation
using long synthetic peptides designed in a manner that only their stereo-
chemistry is varied. Specifically, we have taken the first 50 residues of LF
and constructed peptides with all L-amino acids, all D-amino acids, and
mixtures of D and L amino acids. The Dc- or DpH-dependent transloca-
tion of these different peptides reveals that the peptides with uniform ste-
reochemistry translocate more rapidly than those with mixed
stereochemistry. These data are consistent with the model that the substrate
does not solely translocate in an extended conformation, but rather the sub-
strate also forms more-compact helical states only accessible to substrates
with uniform stereochemistry.
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The heterotrimer G protein consists of the alpha (Ga), beta (Gb) and gamma
(Gg) subunits; Ga has GTP binding and hydrolysis activity and Gb/Gginteract
Sunday, February 16, 2014 51awith downstream effectors as a dimeric complex. Currently, crystal structure
data of 2.34 Angstrom resolution is available for A. Thaliana Ga. The mecha-
nism of activation for the plant heterotrimer is generally inferred by assuming
analogy with the mammalian complex. We cloned and expressed Arabidopsis
Thaliana a subunit (GPA1) using Pichia Pastoris and b(AGB1) and g
(AGG2) subunits using E. coli. Results show that the recombinant GPA1
forms higher oligomeric structures in solution which can be altered by ex-
change of bound GDP with GTP, by addition of GTPgS and by the presence
of membrane mimetic compounds. We are able to express GPA1 in excessive
amounts by using P.Pastoris and purify it by using FPLC system. However,
since expression in yeast is more time and resource consuming compared
with E. Coli, we have been trying to clone GPA1 sequence by using alterna-
tive methods. In this poster, details of these alternative cloning strategies for
GPA1 such as using pETM41, pQE80 vectors and LIC system will be given.
Additionally, results of structural characterizations of recombinant GPA1’s
produced using alternative vectors will be presented together with circular di-
chroism spectropolarimetry, dynamic light scattering and small angle X-ray
scattering.
Supported by Turkey-Germany bilateral programs TBAG-U-155 and TBAG-
U-157 and Sabanci University Internal Research Fund IACF08-00514.
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One of mechanosensitive channels, MscL, is homopentamer of a subunit with
transmembrane inner (TM1) and outer (TM2) a-helices and the closed form
of 3D structure is solved. Neighboring TM1s cross and interact each other
near the cytoplasmic side through hydrophobic interactions between
Leu19-Val23 in one TM1 and Gly22 in the neighboring TM1, forming the
most constricted part of the pore called gate. Among amino acids in TM2
facing the bilayer, Phe78 showed exceptionally strong interaction with lipids.
Upon membrane stretch, Phe78 was dragged by lipids, leading to an opening
of MscL. Thus Phe78 was concluded to be the major tension sensor. The ma-
jor issue of MscL is to understand the detailed gating mechanism driven by
tension in the membrane. To address this question, we have performed
molecular dynamics (MD) simulations for the opening of MscL, however,
it remains unclear the relationship between tension sensing and the following
gate opening. In this study, in order to get insight into the coupling between a
mechanosensor and the gate, we performed MD simulations to analyze ther-
mal fluctuations of the whole protein using principal component analysis. We
modeled wild type (WT), F78N, G22N and G22N/F78N mutant MscLs and
firstly equilibrated for 40 ns to sample 5000 coordinate data sets. Then we
challenged the channel opening under the condition of 150 dyn/cm mem-
brane stretch to find differences of fluctuations between WT and mutant
MscLs. As a result, we found that the fluctuations of mutants were different
from the one of WT especially in the periplasmic loop connecting TM1 and
TM2 helices. This result suggests that the substitution of Phe78 and/or Gly22
with Asn changes the dynamics of MscL itself and affects its opening
behavior.
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NK-lysin and the saposins A, C, and D are proteins belonging to the saposin-
like family. They are small, nonenzymatic, heat-stable lysosomal proteins
essential for the degradation of sphingolipids and lipid antigen presentation.
For both the soluble and membrane-associated states of several saposin-like
proteins, high-resolution structures have been determined which suggest the
possibility of reversible transition between closed and open states. Such dy-
namic changes are, however, difficult to study experimentally. In this work
we investigate structural changes in saposins A, C, and D, and NK-lysin using
both atomistic and coarse-grained (CG) molecular dynamics simulations.
Firstly we compare the outcome of two microsecond atomistic simulations us-
ing the AMBER99SB-ILDN and GROMOS45a3 force fields with respect to
the stability of the proteins’ ‘‘saposin fold’’. We also employ 100 micro-
second CG simulations using the MARTINI force field, and compare the
effect of using the standard and polarizable water models on conformational
changes of the proteins.281-Pos Board B36
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Resilin, known as a ‘‘super elastic rubber’’, has drawn intensive research inter-
ests for its striking energy transduction and storage properties. However, due to
lack of atomic structures of this protein and its constituent domains, no models
with atomic details are available up to date to enable an in-depth understanding
of the energy transductions and storage mechanism in resilin. In our current
study, with model peptides, we explore the structures of the high-
hydrophobicity sequence and the repeating unit of the Exon III domain of resilin
at the atomic level. Bioinformatics method predicts interesting b-sheet and b-
turn structures for the above respective sequences, which is consistent with
earlier and present experimental acquisitions. Long-time molecular dynamics
simulations with the explicit solvent model further confirm these structural fea-
tures. The peptide secondary and tertiary structures, and peptide-water interac-
tions are investigated in details with simulations, and the results are compared
to experimental measurements from Fourier Transform Infrared Spectroscopy
(FTIR) and Differential Scanning Calorimetry (DSC). The present study offers
an atomistic view of resilin and elastomeric proteins in general where b-turn-
related structures serve as fundamental units of the structure and elasticity.
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G Protein-Coupled Receptors, the largest family of proteins in the human
genome, are integral membrane proteins responsible for transducing signals
across the cell membrane. They play vital roles in vision, olfaction, taste and
many other processes. They are major drug targets, so understanding their acti-
vation mechanism may lead to better drug design.
In this investigation, we studied the activation and deactivation of two class-A
GPCRs, rhodopsin and b2 Adrenergic Receptor (B2AR), using computational
methods. Specifically, we used structure-based potentials (Go-models) to
rapidly simulate the transition from the inactive state to the active state, as
well as the reverse process. We monitored the transition using a biologically
motivated quantity, as well as a novel tool based on principal component anal-
ysis of inter-residue contacts. The latter approach proved to be more informa-
tive, and helped us develop novel insights into the difference in activation
pathway for structurally similar proteins.
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To understand protein functions, an accurate protein structure is required.
Because protein side-chain affects protein-protein interaction and protein-
molecule interaction in tertiary protein structure, side-chain mobility is partic-
ularly important for understanding protein function. In general, determination
of side-chain population is experimentally difficult, so we used computational
method: Statistical Torsion Angle Potential (STAP) with F-c1, J-c1 and
c1-c2 combinations and simulated annealing protocol are used to predict
side-chain mobility. Order parameters (S2) of methyl carbon and their correla-
tion coefficients are evaluated for accuracy check. The computational predic-
tion of c1, c2 rotamer population is performed for 17 target proteins. Seven
target proteins are used for training set to find optimal values of van der Waals
and STAP force constant. Ten target proteins are used for test set. This study
can be used to characterize the c1, c2 conformation of exposed residues and
to understand side-chain motions.
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Due to their specific binding properties, cell adhesion molecules (CAMs), such
as integrin, cadherin and the immunoglobulin superfamily CAMs are of
